or multi-partite patella. 1, 2 The bipartite type is most common, and 50% of these occur bilaterally. 2% to 13% of bipartite patellae are symptomatic and cause knee pain. [3] [4] [5] Anomalies of ossification can be differentiated from traumatic fractures using radiography, computed tomography, magnetic resonance imaging, or isotope bone scanning. 6 In patients with persistent pain, arthroscopic excision or open reduction and internal fixation of the fragments is suggested. 7, 8 This study reviewed 5 patients who underwent arthroscopic excision or open reduction and internal fixation for bipartite patella.
case reports
Between February 2009 and October 2013, 5 men aged 16 to 31 (mean, 21) years who were active in sports (cricket and soccer) presented with unilateral anterior knee pain for a mean of 8.4 (range, 6-12) months, which became worse on climbing stairs and running. Two patients had additional symptoms of clicking and crepitations, owing to larger ossicles. No patient had a history of previous trauma. All had failed to respond to at least 6 months of conservative treatment (physiotherapy and non-steroidal antiinflammatory drugs).
The diagnosis of bipartite patella was made using radiography, and confirmed with magnetic resonance imaging or computed tomographic arthrography. All the bipartite patellae involved the superolateral corner and the underlying articular cartilage of the lateral facet ( Fig. 1 ). The un-united ossicle was <2 (mean, 1.54) cm 2 in 3 knees and ≥2 (mean, 2.63) cm 2 in 2 knees. Other signs included bone marrow oedema (n=2), fluid in the cleft between the patella and the fragment (n=3), and fibrous signal (n=2). Cartilage changes occurred at both the ossicle and segmentation sites. According to the modified International Cartilage Repair Society grading system, 9 the cartilage change was grade II in 3 knees with smaller ossicles and grade III in 2 knees with larger ossicles. Two patients with larger ossicles had minimal lateral maltracking of the patella and none had other intra-articular pathology identified by arthroscopy ( Fig. 2) .
Knees with smaller ossicles were treated with arthroscopic excision, whereas knees with larger ossicles were treated with open reduction and internal fixation using 2.4-mm headless compression screws (Fig. 3) .
The knees were immobilised in a knee splint for 3 weeks; knee flexion and quadriceps exercises, and walking with a stick were then allowed. All 5 patients achieved complete resolution of symptoms (and bone union after open reduction and internal fixation) at 3 months, and remained pain-free after a mean followup of 13 (range, 9-16) months (Table) .
discussion
Bipartite patella is also known as a dorsal defect of the patella, a Haswell lesion, 10 and idiopathic osteonecrosis of the patella. 11 It is characterised as a round, lucent lesion with well-defined margins, located in the superolateral margin of the patella adjacent to the subchondral bone. 12 It may remain asymptomatic but may separate at any time secondary to tensile forces. Traumatic separation of bipartite patella is rare and causes pain. Anterior knee pain in young people can also be caused by patellar malalignment, chondromalacia patellae, and synovial plica.
Primary patellar ossification normally starts at age 5 to 6 years and occurs centrifugally. Secondary ossification centres fuse with the patella during adolescence; failure to do so leads to a bipartite (or multipartite) patella, mostly involving the superolateral accessory centre. Based on the location of the accessory ossification centre, patellar fragmentation at the inferior pole is classified as type 1 (5%), at the lateral margin as type 2 (20%), and at the superolateral pole as type 3 (75%).
Previous dull or aching pain prior to acute onset of symptoms helps differentiate traumatic separation from transverse fracture of the patella.6 In traumatic fractures, the margins of the fracture fragments are more ragged, whereas in non-traumatic fractures, the accessory fragments tend to have sclerotic, smooth margins. Magnetic resonance imaging is the diagnostic tool of choice. In traumatic fractures, the accessory fragments demonstrate low signal intensity without surrounding bone marrow oedema. In symptomatic bipartite patella, bone marrow oedema is shown both within the fragments and along the margins of the synchondrosis. 13 Abnormal movement between the ossicle and the parent patella may cause pain, chondromalacia, and patellar maltracking. Although the underlying articular cartilage may appear healthy, it may degenerate secondary to ongoing abnormal movements between the fragments.
Most patients with symptomatic bipartite patella respond well to conservative treatment (the use of non-steroidal anti-inflammatory drugs, bracing, and physiotherapy to strengthen the quadriceps and hamstring muscles). Surgical treatments include arthroscopic excision of the painful fragment, 14, 15 lateral retinacular release, vastus lateralis release, and internal fixation with or without bone grafting. 4 Open reduction and internal fixation of the accessory fragment is invasive and may be considered overtreatment. 14 Excision of a large fragment may lead to incongruity of the patellofemoral joint and subsequent arthritis. Nonetheless, for severe cartilage lesions (grade 4), irrespective of the fragment size, the ossicle should be excised. 9 The degree of mobility at the separation and the condition of the articular cartilage should also be taken into consideration. 
